
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
77

7 
26

2
B

1
*EP000777262B1*
(11) EP 0 777 262 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
07.08.2002 Bulletin 2002/32

(21) Application number: 96307807.6

(22) Date of filing: 29.10.1996

(51) Int Cl.7: H01L 21/00, C23C 16/44

(54) Wafer heater assembly

Waferheizanordnung

Dispositif de chauffage d’une plaquette

(84) Designated Contracting States:
AT BE CH DE ES FR GB IE IT LI NL

(30) Priority: 28.11.1995 US 565185

(43) Date of publication of application:
04.06.1997 Bulletin 1997/23

(73) Proprietor: APPLIED MATERIALS, INC.
Santa Clara, California 95054-3299 (US)

(72) Inventors:
• Edelstein, Sergio

Los Gatos, California 95030 (US)

• Chen, Steven A.
Fremont, California 94539 (US)

• Parkhe, Vijay D.
Sunnyvale, California 94086 (US)

(74) Representative: Bayliss, Geoffrey Cyril et al
BOULT WADE TENNANT,
Verulam Gardens
70 Gray’s Inn Road
London WC1X 8BT (GB)

(56) References cited:
US-A- 5 382 311 US-A- 5 431 737



EP 0 777 262 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] Physical vapor deposition (PVD), chemical va-
por deposition (CVD) and etch chambers commonly use
a heated wafer (or other substrate) support or pedestal,
on which the wafer or other substrate is mounted, to en-
able control of substrate temperature during processing.
To ensure predictable heat transfer between the wafer
and the support, the wafer must be firmly, but releasably,
mounted to the support. Heat is typically provided by the
placement of an electric resistance wire heater in con-
tact with the underside of the wafer support.
[0002] One conventional way of mounting wafers to
the substrate support is through the use of a clamp ring
which engages the periphery of the wafer and secures
the wafer tightly against the chucking surface of the wa-
fer support. Another type of wafer support is an electro-
static wafer support, also called an electrostatic chuck,
which uses electrostatic forces to secure the wafer to
the wafer support to eliminate the need for a clamp ring.
Using electrostatic chucks permits the utilization of the
full surface of the wafer for the formation of semicon-
ductor devices since, in that case, clamping rings are
not necessary to secure the wafer in place.
[0003] Electrostatic chucks are typically made with a
wafer-chucking surface of three or more layers. The top
layer and the bottom layer of the chuck are typically poly-
imide with a copper or other conductive layer sand-
wiched between. Other dielectric materials can also be
used, especially for applications in which the tempera-
tures are above about 300°C. For example, aluminum
nitride can be used as the dielectric material for temper-
atures up to about 500-600°C.
[0004] While the use of electrostatic chucks has sev-
eral advantages, including lessening particle genera-
tion, eliminating bowing the wafer and increasing the
available wafer surface for device fabrication, it also cre-
ates additional maintenance problems for the device
fabricator. Conventional chucks, i.e., those which em-
ploy a clamp to attach the wafer to the support, are typ-
ically made of stainless steel or aluminum and require
little maintenance. The wafer-chucking surfaces of elec-
trostatic chucks, unlike the wafer-chucking surfaces of
metal surface chucks, are much more susceptible to
damage from the processing environment and have a
limited life as a result. Even a small scratch on the insu-
lating surface of an electrostatic chuck can damage the
insulation surface sufficiently to create arcing which can
destroy the chuck or the wafer or other substrate mount-
ed to the chuck. Also, being a polymer material and be-
ing exposed to plasma gases, particularly argon and ni-
trogen based cleaning plasmas, result in a limited life
for the wafer-chucking surface.
[0005] Conventional electrostatic chucks can be
made in the same manner that non-electrostatic chucks
are made. That is, the entire wafer heater assembly, i.
e., both the substrate support and the heating assembly,
can be made to constitute a single welded unit. If the

wafer chucking surface of the electrostatic chuck be-
comes damaged, the only recourse is to remove the en-
tire wafer heater assembly and replace it, a very expen-
sive proposition. In addition, to repair or replace the wa-
fer support or chuck of a conventional wafer heater as-
sembly requires the removal of the entire wafer heater
assembly. This job is awkward and difficult and typically
takes several hours, thus making the job costly both in
terms of effort expended and lost production time.
[0006] In response to these drawbacks, dielectric
chucks have been manufactured with the uppermost
layer of the wafer support being removably mounted to
the remainder of the body of the wafer support. While
this eliminates the need to replace the entire wafer heat-
er assembly and heater assembly support, it adds an
extra interface between the source of heat and the wafer
chucking surface. This additional interface significantly
increases the thermal resistance between the source of
heat and the wafer chucking surface, requiring the
source of heat to be hotter to create the same temper-
ature at the wafer chucking surface. This not only in-
creases the amount of energy required to reach the tem-
perature, it also increases the temperature of the other
components and puts increased load on cooling sys-
tems. In addition, much of the rigidity desired of the wa-
fer support body needed to ensure that the wafer chuck-
ing surface remains in its desired, typically flat, state, is
lost when the wafer support body is made of multiple
layers.
[0007] US-A-5382311 discloses such an arrange-
ment in which a plasma etching apparatus comprises a
process chamber containing a stage mounted for re-
ceiving a wafer for processing in the chamber. The stage
has three members stacked in the form of layers, the
lowermost of which is mounted on the bottom of the
chamber, the intermediate of which provides a heater
fixing frame for a heater and the upper of which provides
a susceptor having an upper surface for receiving the
wafer. The upper member is secured to the intermediate
member by screws and an airtight seal is formed be-
tween the upper and intermediate members by an O-
ring.
[0008] This invention provides a wafer heater assem-
bly for a deposition/etch chamber comprising a base
and a wafer support having a wafer-chucking surface,
said base and wafer support being spaced from one an-
other by a wall having a wafer end at the wafer support
and a base end fastened to the base by a user acces-
sible attachment element with a fluid seal positioned be-
tween the base end and the base, said wall, base and
wafer support defining an enclosure within which is lo-
cated a heater sub-assembly thermally coupled to the
wafer support, wherein the wall includes means for re-
stricting heat transfer from the wafer end to the base
end thereby maintaining the temperature of the fluid seal
substantially lower than the temperature of the wafer
chucking surface of the wafer support.
[0009] The arrangement of the invention permits the

1 2



EP 0 777 262 B1

3

5

10

15

20

25

30

35

40

45

50

55

wafer support portion thereof and the heater element, if
desired, to be relatively easily removed from the cham-
ber without requiring removal of the entire wafer heater
assembly. This is made possible by designing the wafer
heater assembly to be at least two separable parts, spe-
cifically a support and base within which a heating ele-
ment is contained, joined by a fluid seal. The fluid seal
(elastomeric O-ring, metal v-seal, etc.) is chosen appro-
priate for the maximum temperature the fluid seal is ex-
posed to. This enables technicians to replace or repair
a defective wafer support in an efficient manner by re-
moving the support while the base remains in place in
the chamber. The need to discard the entire wafer heat-
er assembly due to a damaged wafer chucking surface
is therefore eliminated.
[0010] In the present invention, the wafer heater as-
sembly includes a base, a wafer support or chuck and
a wall (hereinafter also circumferential barrier support)
separating the two. The wafer support has a wafer-
chucking surface. A heater sub-assembly is thermally
coupled to the wafer support, and is preferably rigidly
mounted to the wafer support, to provide the desired
heating to the wafer-chucking surface. The circumfer-
ential barrier support is preferably a one-piece exten-
sion of the wafer support and has a lower or base end
which engages the base of the assembly. A fluid seal,
such as an O-ring or a V-seal, is positioned between the
base end of the barrier support and the base of the as-
sembly. User-accessible attachment elements, such as
bolts, are used to secure the wafer support to the base
with the barrier support therebetween to press the base
end of the barrier support against the base with the fluid
seal captured therebetween. This construction provides
two features: A fluid-tight heater chamber within the wa-
fer heater assembly within which the heater element is
contained; and a thermal barrier, in the form of the bar-
rier support, to the conductive transfer of heat from the
wafer support to the fluid seal to keep the fluid seal from
becoming overheated.
[0011] In one preferred embodiment the temperature
of the fluid seal is maintained about 50-70°C lower than
the temperature of the wafer support surface when the
temperature of the wafer support surface is about
200-300°C. conventional elastomeric O-rings, such as
those made from Viton®, can be used up to tempera-
tures of about 175°C. Metal v-seals made from nickel
alloys, such as those manufactured by Parker Seal, can
be used at temperatures of up to about 980°C. Polyim-
ide electrostatic chucks have a temperature limit of
about 300°C but aluminum nitride electrostatic chucks
have a temperature limit of about 500-600°C. Therefore,
the temperature of the dielectric material used and the
particular fluid seal chosen will depend on the operating
temperatures to be encountered.
[0012] In the preferred embodiment the lower portion
of the heater subassembly, that is the side away from
the wafer support, is cooled by circulating cooling water
between the base and the heater elements, as is con-

ventional. The circulation of cooling water within the
heater sub-assembly permits the heater elements to
heat the wafer support while limiting the radiant and con-
vective heat transfer to the base and the fluid seal. This
helps to maintain the temperature of the fluid seal at an
acceptable level. In some situations it may be necessary
or desirable to provide additional cooling for the fluid
seal. This can be accomplished by flowing coolant
through a cooling conduit adjacent to the fluid seal.
[0013] Another preferred embodiment of the invention
uses quick disconnect connectors along the various
lines, such as cooling water supply and return lines, a
heater gas line, a thermocouple line and electrical power
lines. These quick disconnect connectors could be po-
sitioned adjacent the heater sub-assembly mounted to
the bottom of the wafer support but are more preferably
positioned just below where the lines exit the chamber.
In a preferred embodiment, the wafer support is easily
removed by simply first disconnecting the various quick
disconnects along the lines at a position beneath the
chamber, removing several bolts mounting the combi-
nation of the wafer support and circumferential barrier
support to the base of the wafer heater assembly, and
then simply lifting the wafer support/circumferential bar-
rier support, with the heater sub-assembly and associ-
ated lines attached thereto, from the base of the wafer
heater assembly. The base of the wafer heater assem-
bly remains within the chamber interior, supported
above the chamber bottom by a movable support tube,
the support tube typically being surround by a stainless
steel bellows.
[0014] The circumferential barrier support is prefera-
bly designed using finite element analysis. Fluid seals
made from elastomeric materials are usually preferred
over metal and other higher-temperature seals when
operating temperatures are sufficiently low because
they provide a better seal and do not tend to create par-
ticles during assembly, both very important considera-
tions in the high vacuum environment within a PVD
chamber. It is therefore preferred that the temperature
of the fluid seal be substantially lower, at least about
50°C lower, than the temperature of the wafer support
to permit the use of conventional elastomeric fluid seals
even though the temperature of the support surface is
up to about 50-70° above the acceptable operating tem-
perature of the elastomeric O-ring.
[0015] In the preferred embodiment the barrier sup-
port is a one-piece integral extension of the wafer sup-
port to eliminate a leakage path between the interior of
the heater assembly and the interior of the PVD or CVD
or etch chamber. In this way the only joint for potential
leakage between the interiors of the chamber and the
wafer heater assembly is at the fluid seal captured be-
tween the base end of the barrier support and the base
of the heater assembly.
[0016] A feature of the invention is that by making the
wafer support or chuck separable from the base of the
wafer heater assembly, the entire wafer heater assem-
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bly need not be discarded merely because support sur-
face has become damaged, such as by being scratched,
as is necessary with conventional welded electrostatic
wafer heater assemblies. Also, when the heater ele-
ments are mounted directly to the wafer support and
thus are removed with wafer support, they can be easily
removed from the defective wafer support and reused.
A further advantage of the invention is that when the wa-
fer support must be removed, it eliminates the need to
move or otherwise disturb the stainless steel bellows
acting as a fluid seal between the base of the heater
assembly and the bottom of the chamber housing. This
is important because these bellows are quite expensive
and can be readily damaged if not handled properly.
[0017] Other features and advantages of the inven-
tion will appear from the following description in which
a preferred embodiment of the invention has been set
forth in detail in conjunction with the accompanying
drawings in which:

Fig. 1 is a somewhat simplified isometric view of a
conventional PVD chamber with portions broken
away to show interior components;
Fig. 2 is a side cross-sectional view of a wafer heat-
er assembly made according to the invention;
Fig. 3 is an exploded isometric view of the wafer
heater assembly of Fig. 2 and a heater assembly
support; and
Fig. 4 is an enlarged cross-sectional view of a por-
tion of the body of the wafer support and the circum-
ferential barrier support.

[0018] Fig. 1 illustrates, in simplified form, a conven-
tional PVD chamber 2 including a PVD chamber hous-
ing 4 defining a PVD chamber interior 6. A wafer heater
assembly 8 is supported above the bottom 10 of housing
4 by a heater assembly support 12. A heater lift assem-
bly 14 is positioned beneath bottom 10 of housing 4 and
acts through heater assembly support 12 to raise and
lower heater assembly 8. A wafer lift assembly 16 is sup-
ported by bottom 10 of housing 4 and includes a pair of
wafer lift arms 18 positioned within interior 6 aligned with
wafer heater assembly 8. Each arm 18 has a pair of
notched supports 20 sized and positioned to support a
wafer, not shown in Fig. 1, introduced into interior 6
through a slit valve 22. Supports 20 are aligned with
notches 21 formed in wafer support or chuck 23. After
the wafer is positioned on the upper ends of supports
20, a robot blade (not shown) supporting the wafer is
then drawn back through slit valve 22 allowing arms 18
to be lowered placing the wafer on the wafer support
surface 24 of wafer support 23, also called the wafer-
chucking surface 24, of the heater assembly 8. The wa-
fer is secured to wafer support surface 24 by either the
use of a clamp ring (not shown) or, if the wafer support
surface 24 is a support surface of a dielectric chuck, by
electrostatic forces.
[0019] Figs. 2 and 3 illustrate a wafer heater assembly

30 made according to the invention. Many of the com-
ponents of wafer heater assembly 30 are substantially
the same as those conventional components discussed
with reference to Fig. 1. Like parts will be referred to with
like reference numerals and will not be discussed in de-
tail,
[0020] Wafer heater assembly 30 comprises a base
32 mounted above bottom 10 by a support tube 34, the
support tube being raised and lowered by heater lift as-
sembly 14 (shown only in Fig. 1). Wafer heater assembly
30 also includes a wafer support or chuck 36 separated
from base 32 by a circumferential barrier support 38.
(See Fig. 4.) Barrier support 38 is a one-piece generally
cylindrical extension of the body 39 of wafer support 36.
Barrier support 38 has a wafer end 40 adjacent to body
39 and a base end 42 adjacent to base 32. Base 32,
body 39 and barrier support 38 are all preferably made
of stainless steel.
[0021] Wafer lift assembly 16A is configured some-
what differently from assembly 16 of Fig. 1. Assembly
16A has three ceramic wafer lift pins 20A which pass
through holes 26, 28 formed through base 32 and
through supports 36, 38, respectively. Lift pins 20A are
made of non-electrically conductive ceramic material to
prevent an electrical path from being created between
a wafer 82 and wafer heater assembly 30.
[0022] Base 32 has a circular groove 44 housing a flu-
id seal 46 therein. See Fig. 6. The fluid seal is typically
an O-ring and is preferably made of Viton® or some oth-
er elastomeric sealing material capable of withstanding
relatively high temperatures, such as 100°C to 175°C,
with chamber interior 6 under high vacuum conditions,
such as 10-9 Torr (1 Torr = 133 Pa). Thus, with such an
elastomeric O-ring, the maximum temperature which
can be used for wafer support is about 225°-245°C
based on a temperature drop to base end 42 of about
50-70°C. If higher temperatures are to be encountered
by seal 46, a v-seal, such as nickel alloy v-seals can be
used. Circumferential groove 44 is positioned to lie be-
neath base end 42 so that with wafer support 36 secured
to base 32 by bolts 48, a high quality fluid seal is created
between the interior 6 of PVD chamber 2 and a heater
chamber 50 defined by wafer support 36, barrier support
38 and base 32.
[0023] A stainless steel bellows 52 is used surround-
ing guide tube 64 and is secured at its ends to base 32
and bottom 10. Bellows 52 ensures that a fluid-tight seal
is maintained between base 32 of assembly 30 and bot-
tom 10 of chamber 2 as assembly 30 is raised and low-
ered by heater lift assembly 14.
[0024] Wafer heater assembly 30 includes a heater
sub-assembly 54 mounted to the lower, heater surface
56 of wafer support 36 using screws 58, 59. Screws 58
are used to secure a copper heat distribution plate 62
to surface 56. Screws 59 are used to mount an interme-
diate support plate 61, typically made of stainless steel,
to body 39 of wafer support 36. Heater sub-assembly
54 also includes a pair of concentric electrical resistance
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heater elements 60 captured between support plate 61
and heat distribution plate 62. Heater sub-assembly 54
further includes a bottom member 65 secured to support
plate 61 by eight screws 67.
[0025] A guide tube 64 extends from bottom member
65 of sub-assembly 54. Guide tube 64 fits within support
tube 34 and guides a number of lines extending from
wafer heater assembly 30. Specifically, guide tube 64
guides water supply and return lines 66, 68 (see Fig. 3)
used to cool the lower portions of heater sub-assembly
54, a thermocouple line 70 used to monitor the temper-
ature of wafer support 36, electric heater power lines 72
used to supply electrical energy to heater elements 60,
electrostatic power lines 74 used to provide an electro-
static charge to the electrostatic wafer-chucking surface
76 of wafer support 36 as is discussed below, and a
heater gas line 78. Gas line 78 is coupled to three angled
conduit 81, formed in the body 39 of wafer support 36,
to provide shallow grooves 80, see Fig. 3, formed on
wafer-chucking surface 76 with a small amount of heat-
conductive gas, such as argon, to ensure good heat
transmission from surface 76 to a wafer 82.
[0026] Water lines 66, 68 are connected to a cooling
water conduit 83 mounted to support plate 61. Passage
of water through supply line 66, through conduit 83 and
out of return line 68 helps to cool support plate 61 and
thus reduce the transfer of heat to fluid seal 46.
[0027] Body 39 of wafer support 36 includes a vertical
bore through its center housing a glass pin 85. This per-
mits monitoring of the temperature of wafer 82 using op-
tical methods, as is conventional.
[0028] Wafer chucking surface 76 is, in this preferred
embodiment, made of two dielectric layers with an elec-
trically conductive layer sandwiched therebetween. This
three-layer construction is indicated by reference nu-
meral 90 in Fig. 4. The electrically conductive portions
include two electrically isolated portions so to provide a
bipolar electrostatic chuck. The dielectric layers 84 are
preferably made from a polyimide film available from
DuPont of Wilmington, Delaware as Kapton® KJ. The
electrically conductive layer 86 can be made of a variety
of materials such as copper-surfaced cladply polyimide
film, aluminum cladply polyimide film and aluminum-
filled polyimide film available from Abelestik Laborato-
ries, Rancho Dominguez, California. One preferred con-
ductive layer 86 is available from DuPont as Paralux®
AP, an adhesiveless composite of polyimide film bonded
to copper foil.
[0029] Electrostatic power lines 74 pass through
holes 89 formed through support plate 61 and through
holes 91 formed through plate 62 and are connected to
a pair of electric contacts 92 (only one shown in the fig-
ures) mounted within a pair of recesses 94 formed in
body 39. Electrical contacts 92 are welded in recesses
94 to provide an effective gas seal between interior 6
and heater chamber 50.
[0030] Fig. 4 is an enlarged sectional view of portions
of body 39 of wafer support 36, circumferential barrier

support 38 and base 32. The size and configuration of
circumferential barrier support 38 provides a useful drop
in temperature from body 39 to base end 42 of barrier
support 38. In the preferred embodiment, circumferen-
tial barrier support 38 is sized and configured so that the
temperature at base end 42 is about 50-70°C less than
the temperature of wafer chucking surface 76 of body
39 of wafer support 36 to help keep the temperature of
fluid seal 46 well within acceptable limits. The search for
a design of barrier support 38 acceptable from a thermal
standpoint is preferably achieved through the use of fi-
nite element analysis of structurally acceptable designs.
Additional thermal resistance could also be achieved by,
for example, modifying barrier support 38 so that it has
vertically-extending ribs, by molding hollow ceramic
spheres into the barrier support or by other conventional
or unconventional methods.
[0031] To repair or replace wafer support 36, the user
first uncouples the quick disconnect couplings 66A,
68A, 70A, 72A, 74A and 78A from their respective lines
at a position beneath PVD chamber 2. Access to wafer
support 36 within chamber housing 4 is then gained and
bolts 48 are removed. Wafer support 36, with heater
sub-assembly 54 mounted thereto, is then removed
from base 32 of wafer heater assembly 30, with lines
66, 68, 70, 72, 74 and 78 and guide tube 64 extending
from bottom member 65 of heater subassembly 54. Flu-
id seal 46 can be removed from circumferential groove
44 to permit the groove to be cleaned and a new fluid
seal 46 to be mounted in the groove. What remains with-
in PVD chamber interior 6 is base 32, support tube 34,
bellows 52 and wafer lift assembly 16. After the appro-
priate repairs or replacements have been made, wafer
support 36 with heater sub-assembly 54 mounted there-
to and guide tube 64 extending therefrom, are replaced
in PVD chamber housing 4 with guide tube 64 passing
through support tube 34 and bellows 12 until base end
42 of circumferential barrier support 38 rests on base
32 and against fluid seal 46. Bolts 48 are then used to
secure wafer support 36 to base 32. The various quick-
disconnect connectors 66A, 68A, 70A, 72A, 74A, 78A
are then used to reconnect lines 66, 68, 70, 72, 74, 78
to permit PVD chamber 2 to once again be placed in use.
[0032] Modification and variation can be made to the
disclosed embodiment without departing from the sub-
ject of the invention as defined in the following claims.
For example, the present invention has been described
with reference to a PVD chamber using an electrostatic
chuck. It can be used, however, with conventional clamp
ring chucks and with other heated deposition chambers,
such as CVD chambers and heated etch chambers, as
well. The invention has been described with reference
to wafers and wafer-supporting surfaces; as used in this
application wafers is intended to cover not only silicon
wafers but other substrates used in deposition and etch
chambers as well.
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Claims

1. A wafer heater assembly for a deposition/etch
chamber (2) comprising a base (32) and a wafer
support (36) having a wafer-chucking surface (76),
said base and wafer support being spaced from one
another by a wall (38) having a wafer end (40) at
the wafer support and a base end (42) fastened to
the base by a user accessible attachment element
(48) with a fluid seal (46) positioned between the
base end and the base, said wall, base and wafer
support defining an enclosure within which is locat-
ed a heater sub-assembly (54) thermally coupled to
the wafer support;

characterised in that the wall includes
means for restricting heat transfer from the wafer
end to the base end thereby maintaining the tem-
perature of the fluid seal substantially lower than the
temperature of the wafer chucking surface of the
wafer support.

2. An assembly as claimed in claim 1,
characterised in that the heater sub-assembly
(54) is rigidly mounted to the wafer support (36) us-
ing mechanical mounting elements (48).

3. An assembly as claimed in claim 2, further compris-
ing a heat distribution plate (62) between the heater
sub-assembly (54) and the wafer support (36).

4. An assembly as claimed in claim 3,
characterised in that the base (32) has an opening
therein and an electric conductor (72) passes from
the heater sub-assembly (54) through the opening.

5. An assembly as claimed in claim 4,
characterised in that a guide tube (64) extends
from the opening in the base (32) away from the
heater sub-assembly (54), the electric conductor
passing through the guide tube.

6. An assembly as claimed in claim 5,
characterised in that a gas tube (78) is coupled to
the wafer support (36) and extends through the
guide tube.

7. An assembly as claimed in claim 6,
characterised in that the guide tube (64) has an
end, and in that quick-disconnect connectors (78A)
are provided for the gas tube and an electric con-
ductor external of the guide tube.

8. An assembly as claimed in claim 6,
characterised in that the chucking surface (76) of
the wafer support (36) is coupled to the gas tube
(78).

9. An assembly as claimed in claim 1,

characterised in that the chucking surface (76) of
the wafer support (36) is an electrostatically charge-
able surface.

10. An assembly as claimed in claim 1,
characterised in that the chucking surface (76) is
covered with electrically insulating material (90).

11. An assembly as claimed in claim 1,
characterised in that the heat transfer restricting
means of the wall is designed to create a tempera-
ture drop between the wafer-chucking surface and
the base end of the wall of at least about 50-70°C
when the temperature of the wafer-chucking sur-
face is about 200-300°C.

12. An assembly as claimed in claim 1,
characterised in that the fluid seal is an elastomer-
ic O-ring.

13. An assembly as claimed in claim 1,
characterised in that the wall (38) is fastened to
the base by a plurality of bolts (48).

14. An assembly as claimed in claim 1,
characterised in that the wall (38) is an integral,
one-piece extension of said wafer support (36).

15. An assembly as claimed in claim 1,
characterised in that:

the base (32) has an opening therein;
the heater sub-assembly (54) is mounted to the
wafer support (36); and in that the arrange-
ment further comprises:

a guide tube (64), having an end, extending
from the opening in the base away from the
heater-sub-assembly;
an electric conductor (72) passing from the
heater sub-assembly through the opening
and through the guide tube;
a gas tube (78) coupled to the wafer sup-
port and extending through the opening
and through the guide tube; and
quick-disconnect connectors (78A) for the
gas tube and the electric conductor exter-
nal of the guide tube;

and in that the heat transfer restricting means
is designed to create a temperature drop be-
tween the wafer-chucking surface and the base
end of the wall of at least about 50-70°C when
the temperature of the wafer end of the wall is
about 200-300°C.
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Patentansprüche

1. Waferheizanordnung für eine Abscheide-/Ätzkam-
mer (2) mit einer Basis (32) und einem Waferträger
(36), der eine Waferfestspannfläche (76) hat,

- wobei die Basis und der Waferträger voneinan-
der durch eine Wand (38) beabstandet sind, die
ein waferseitiges Ende (40) am Waferträger
und ein basisseitiges Ende (42) hat, das an der
Basis durch ein benutzerzugängliches Befesti-
gungselement (48) mit einer Fluiddichtung (46)
festgelegt ist, die zwischen dem basisseitigen
Ende und der Basis angeordnet ist, und

- wobei die Wand, die Basis und der Waferträger
einen Mantel bilden, in dem ein Heizungsbau-
gruppe (54) positioniert ist, die thermisch mit
dem Waferträger gekoppelt ist,

dadurch gekennzeichnet,

- dass die Wand eine Einrichtung zur Beschrän-
kung des Wärmeübergangs von dem wafersei-
tigen Ende zum basisseitigen Ende aufweist,
wodurch die Temperatur der Fluiddichtung we-
sentlich niedriger als die Temperatur der Wafer-
festspannfläche des Waferträgers gehalten
wird.

2. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Heizungsbaugruppe (54) starr
am Waferträger (36) unter Verwendung mechani-
scher Halteelemente (48) angebracht ist.

3. Anordnung nach Anspruch 2, welche weiterhin eine
Wärmeverteilungsplatte (62) zwischen der Hei-
zungsbaugruppe (54) und dem Waferträger (36)
aufweist.

4. Anordnung nach Anspruch 3, dadurch gekenn-
zeichnet, dass in der Basis (32) eine Öffnung vor-
gesehen ist und dass durch die Öffnung ein elektri-
scher Leiter (72) von der Heizungsbaugruppe (54)
aus hindurchgeht.

5. Anordnung nach Anspruch 4, dadurch gekenn-
zeichnet, dass sich ein Führungsrohr (64) von der
Öffnung in der Basis (32) weg von der Heizungs-
baugruppe (54) erstreckt, wobei der elektrische Lei-
ter durch das Führungsrohr hindurchgeht.

6. Anordnung nach Anspruch 5, dadurch gekenn-
zeichnet, dass ein Gasrohr (78) mit dem Waferträ-
ger (36) verbunden ist und sich durch das Füh-
rungsrohr erstreckt.

7. Anordnung nach Anspruch 6, dadurch gekenn-
zeichnet, dass das Führungsrohr (64) ein Ende hat

und dass für das Gasrohr und einen elektrischen
Leiter außerhalb des Führungsrohrs schnell trenn-
bare Anschlüsse (78A) vorgesehen sind.

8. Anordnung nach Anspruch 6, dadurch gekenn-
zeichnet, dass die Festspannfläche (76) des
Waferträgers (36) mit dem Gasrohr (78) verbunden
ist.

9. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Festspannfläche (76) des
Waferträgers (36) eine elektrostatisch aufladbare
Fläche ist.

10. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Festspannfläche (76) mit einem
elektrisch isolierenden Material (90) überdeckt ist.

11. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die den Wärmeübergang beschrän-
kende Einrichtung der Wand so ausgelegt ist, dass
zwischen der Waferfestspannfläche und dem ba-
sisseitigen Ende der Wand ein Temperaturabfall
von wenigstens etwa 50 bis 70°C erzeugt wird,
wenn die Temperatur der Waferfestspannfläche et-
wa 200 bis 300°C beträgt.

12. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Fluiddichtung ein elastomerer
O-Ring ist.

13. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Wand (38) an der Basis durch
eine Vielzahl von Schraubenbolzen (48) festgelegt
ist.

14. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Wand (38) ein Fortsatz des
Waferträgers (36) ist, der ein Stück mit ihm bildet.

15. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet,

- dass in der Basis (32) eine Öffnung vorgese-
hen ist,

- dass die Heizungsbaugruppe (54) an dem
Waferträger (36) angebracht ist,

- dass die Anordnung weiterhin

-- ein Führungsrohr (64) mit einem Ende, das
sich von der Öffnung in der Basis weg von
der Heizungsbaugruppe erstreckt,

-- einen elektrischen Leiter (72), der von der
Heizungsbaugruppe aus durch die Öff-
nung und durch das Führungsrohr hin-
durchgeht,

-- ein Gasrohr (78), das mit dem Waferträger
gekoppelt ist und sich durch die Öffnung
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und durch das Führungsrohr erstreckt, und
-- schnell trennbare Anschlüsse (78A) für

das Gasrohr und den elektrischen Leiter
außerhalb des Führungsrohrs aufweist,
und

- dass die den Wärmeübergang beschränkende
Einrichtung so ausgelegt ist, dass zwischen der
Waferfestspannfläche und dem basisseitigen
Ende der Wand ein Temperaturabfall von we-
nigstens etwa 50 bis 70°C erzeugt wird, wenn
die Temperatur des waferseitigen Endes der
Wand etwa 200 bis 300°C beträgt.

Revendications

1. Dispositif de chauffage d'une plaquette pour une
chambre de dépôt/gravure (2) comprenant une ba-
se (32) et un support dé plaquette (36) possédant
une surface de serrage de plaquette (76), ladite ba-
se et ledit support de plaquette étant séparés l'un
de l'autre par une paroi (38) ayant une extrémité de
plaquette (40) au niveau du support de plaquette et
une extrémité de base (42) fixée à la base par un
élément de fixation accessible (48) par l'utilisateur
avec un joint liquide (46) situé entre l'extrémité de
base et la base, ladite paroi, ladite base et ledit sup-
port de plaquette définissant une enceinte à l'inté-
rieur de laquelle est situé un sous-ensemble de
chauffage (54) accouplé thermiquement au support
de plaquette.

caractérisé en ce que la paroi comprend des
moyens pour limiter le transfert de chaleur à partir
de l'extrémité de plaquette vers la base et permet-
tant ainsi de maintenir une température du joint li-
quide sensiblement inférieure à la température de
la surface de serrage du support de plaquette.

2. Dispositif selon la revendication 1, caractérisé en
ce que le sous-ensemble de chauffage (54) est
monté fixement sur le support de plaquette (36) à
l'aide d'éléments de fixation mécaniques (48).

3. Dispositif selon la revendication 2, comprenant en
outre une plaque de distribution de chaleur (62) en-
tre le sous-ensemble de chauffage (54) et le support
de plaquette (36).

4. Dispositif selon la revendication 3, caractérisé en
ce que la base (32) possède une ouverture et en
ce qu'un conducteur électrique (72) partant du
sous-ensemble de chauffage (54) passe à travers
l'ouverture.

5. Dispositif selon la revendication 4, caractérisé en
ce qu'un tube de guidage (64) s'étend à partir de
l'ouverture dans la base (32) depuis le sous-ensem-

ble de chauffage (54), le conducteur électrique pas-
sant à travers le tube de guidage.

6. Dispositif selon la revendication 5, caractérisé en
ce qu'un tube à gaz (78) est couplé au support de
plaquette (36) et s'étend à travers le tube de guida-
ge.

7. Dispositif selon la revendication 6, caractérisé en
ce que le tube de guidage (64) possède une extré-
mité et en ce que des connecteurs à désaccouple-
ment rapide (78A) sont situés sur le tube à gaz et
un conducteur électrique est situé à l'extérieur du
tube de guidage.

8. Dispositif selon la revendication 6, caractérisé en
ce que la surface de serrage (76) du support de
plaquette (36) est couplée au tube à gaz (78).

9. Dispositif selon la revendication 1, caractérisé en
ce que la surface de serrage (76) du support de
plaquette (36) est une surface pouvant être chargée
électrostatiquement.

10. Dispositif selon la revendication 1, caractérisé en
ce que la surface de serrage (76) est couverte d'un
matériau isolant électriquement (90),

11. Dispositif selon la revendication 1, caractérisé en
ce que les moyens de limitation du transfert de cha-
leur de la paroi sont conçus pour créer une baisse
de température entre la surface de serrage de pla-
quette et l'extrémité de base de la paroi d'au moins
50-70°C environ lorsque la température de la sur-
face de serrage de plaquette est d'environ
200-300°C.

12. Dispositif selon la revendication 1, caractérisé en
ce que le joint liquide est un joint torique en élasto-
mère.

13. Dispositif selon la revendication 1, caractérisé en
ce que la paroi (38) est fixée à la base par une plu-
ralité de vis (40).

14. Dispositif selon la revendication 1, caractérisé en
ce que la paroi (38) est un prolongement monobloc
intégré dudit support de plaquette (36).

15. Dispositif selon la revendication 1, caractérisé en
ce que :

la base (32) possède une ouverture ;
le sous-ensemble de chauffage (54) est monté
sur le support de plaquette (36) ; et en ce que
le dispositif comprend en outre :

un tube de guidage (64) possédant une ex-
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trémité qui s'étend depuis l'ouverture dans
la base à partir du sous-ensemble de
chauffage ;
un conducteur électrique (72) partant du
sous-ensemble de chauffage et passant à
travers l'ouverture et à travers le tube de
guidage ;
un tube à gaz (78) couplé au support de
plaquette et s'étendant à travers l'ouvertu-
re et à travers le tube de guidage ; et
des connecteurs à désaccouplement rapi-
de (78A) pour le tube à gaz et le conducteur
électrique à l'extérieur du tube de guidage ;

et en ce que les moyens de limitation du trans-
fert de chaleur sont conçus pour créer une bais-
se de température entre la surface de serrage
de plaquette et l'extrémité de base du support
de blocage d'au moins 50-70°C environ lors-
que la température de l'extrémité de plaquette
du support de blocage est d'environ
200-300°C.
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